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(54) DATA PROCESSOR AND MICROPROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a processor with 
high performance by making a 2nd processor execute 
instructions of a 2nd instruction set when a 1st 
processor executes a specific instruction in a 1 st 
instruction set. 

SOLUTION: The microprocessor 100 uses an RISC core 
106 for the execution of RISC instructions and a VUW 
core 140 for the execution of VUW instructions. An 
instruction fetch unit 101 outputs the address of an 
instruction to be executed to an instruction address bus 
105. If a branch instruction (a part of RISC instruction) 
for the execution of VUW instructions is generated 
during the execution of RISC instructions, an RISC 
decoding unit 1 14 informs the instruction fetch unit 101 
of the branching generation. The VUW instructions are 
read out of a VUW table 1 1 3. A VUW decoding unit 1 1 5 
decodes the instructions to control a VUW arithmetic 
unit 1 20 or integer arithmetic unit 1 1 9 and a floating- 
point unit 118 in parallel. 
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/□■feyfi:, SiO**-fe-y hfctt»a*SB2 0** 
-fe*y h£D^^II^*r^m2 0ya-fe^-9-i:^:W-r^T r 

buES 1 1 h^O^T 

*ffiS2©:/n*yitt><fOES 

[if!** 2 ] buES l ©<M*-fe >y h ©**tt RTSEftT* 10 

&mt-?%m&m i fcE«©-r-*ffls*«o 

2 fcE«©-r--*««l*«o 

4 ] mmm i ©t&iH: >y h E>f8M*<o*:*:iBg 

*S 2 fcK«©-r-*ffi3*Ho 
[MIA3H5] tOEJBl©***? h©flM*i:MEJi2© 

IBS 2 oft^Bfii OiSt^c i: 5 
fcEttO^-^J&SSM- 

^otft^nsyn^Ai:, Sl<DiSMHz<y hkfl 
■^A^^WE-r-^jaaSBOT' FUXffiHJcEBSti 

««jR3R8] SuES 1 <Dfft^-b*y h^ffiH^i^gTfc 
MES 2 ©*4H: * h©#^i@SlTS5i:i:^ 

[is^3S9] wes 1 kd»*oi*b« 

ti, S9ES2 0**OBftJ:?)fi^ci:*wat-r*W 
t»«3B 1 0] S9ES 1 <DtSHHz>y h 

[III** 1 1 1 WE* l SMfMMr -y KOft^fcWE* 2 40 

ssra&s 7 jcE*o-r-*ffla«Ho 

[§S*Jg 1 2] huES l OfitfMz-y bO^OHfiti, 

Mies 2 o*^<oh** fc*»afc-r*iii*« 

1 1 ICEBOX- *«UBBI«. 

s 1 oE«ffi^6^*R*abTHfT-rss 1 of- 

*8r3r* 1 fr^fcLT*fT*SS2©7 r -*ffi3«fc, so 



hues 2 ©7 s — *ffla»*<*ff -r ***»**iS"r*s 

WES 1 ox-*«iasBtfK*aLfc**wm«o*^ 
BuES2 07 s -^fflagPT^tT-r^^^ 
toEs 2 oEttaup 6 a* c ^ * w« k -r * 7 s - * 

HMBSl 4] R I S Cft^*Hfifr«R I S C 37 

VLIW«**«««VLIWf-7;bi:, VL 
I W^tfftSVL I WnTk, fuER I S C=fT 
£VL I W37fc©»tra9»A*W»«VL I W£ 

T> 

huER I S C37tfR I S Cd*05%^;l^^>3 

ThuEV L I Wf-M*^VL I W<M**W»IBU 
tuEV L I WfiftfiSa-^ btfffiER I S Ca7*^ 
SuEV L I WDT^H^U buISV L I Wf-7;1/ 
}5P6VL I W**O^T3— Ktftt»lHSn*STVL 

6 tiMSifeT H bX^7 K U^Rft-TS TLB 

guEv l i wf-^ei^a^nsvL i 

6] M2&9H 4^?D^yWi, 5 

sicvl iwtfc^m 5i***itffsn*vL i 
w**o«ifiFfc v l i w*^ff«fctMrr* Rise 

R I SC»**JlWlC|tfTm6a^irn^o-b*y1to 

7] flfcRJSl 4 0W*oyn-b-y*»c43^ 
T, VL I W«^OHff*»±b«:0. miZMWtZ 
lxi;x#*yo-by-9-rt«Bfc:*U VLIWMJHtH 
ifcBflCfc* V L I w*«fcra*©»flF*^3 R I sc^ 
9iJlc»HS-rsc^T% V L I W3"r©iMlF*#±2-e<fi 
«jWt*ffc*H*«IIB*«rr * v * a 7u -b *y ito 
[M^H l 8] b»jR3S 1 4 © V L I W-r-7;l/*:^#JS 

ROM. ^yS'A^y* Silft^^'JO^^^ 
[II3<^2 0] HOVLI W^~^;l/^:5f 

cn«9 2 1 1 m^m 2 0 © v l i w-r-r;i/*»»e 

(i. S R AMlSlWiDR AMOa^Ot^n^T 
[HaRS2 2] if3c3Sl 4©VL I S 
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[0 00 1] 
[0 0 0 2] 

ttS*^T*S:fe03b^aE-rSo (5!l*t£C I SC (Comple 
xed Instruction Set Computer) * O "f U-fe *y 

U\ RISC (Red iced Instruction Set Computer) 10 
l7^*D'/a«fey^ V L IW (Very Long Instruc 
tion Word) (3£te L I W (Long Instruction Word) M 

[0 0 0 3] CIS Cl7Y*o^Dty*li, Mfctf 
1 6 if -y h*«/h<M»JMfci:U M'h 

^ttlfc (M-fe^h) *»*LTV>«o 4 
8lf'yhS, 6 4tf*yhS. 8 0tT^hfi*TfeS o fi* 
^-tr-y h > 1 ♦WMEBOttS 

fzo C I S CM^J ?UZfn*vV<Dmtl,Tl^ ^Erh 
a — ^*±<D 6 8 0X0, >f >x;W±0 80X8 6 Htffe 

[0004] atatt«*ita"r*-oo»i:LT. ri 

5 cav^Jo^Dt'yWffltt^o R I S CSv^f 
*a^D-b^m 16lf*yhfi, 3 2 If *y hfillcW* 

6 4 tf >y hfitStOHSSOrfM*? *— T^y hX\ 1 ft^ 

^■y-OWDHaso/N-K^xTfitC I SCW^^n 

^*T'&£ 0 1 6 If v hm^t3 2Vf >y hfitft 

<D&&3 0 RISC yu-tLvVcDtylk. LTtix SPAR 
C, MIP S*±<QR 3 0 0 Of^fe^o 
[0 0 0 5] Kfi, SSiffcOfc*. WW8»*fiI±S 
^5^}ii^lC|5l^tCfi!l^^-frSSI^--y h<7)&3:ii 40 

[0 0 0 6] CttlC#LTB£5Ttefc£#g^*M*g 

it, vLiwiynt^^sano VLIW^d 

-fe 1 2 8 *f -y hW±OgVM&<fr*ffioTlfiao 

«acs§^ra«Fjci!iff-rso v l i wmzfv-tvvx'tezi so 



ya-b y «r^*«)Tft^OflcflFtt*^x *y * 

£43. V L I WS7n^y^<D0Ui:LT!i, v;U^;7a 
— • — £*±<DTrace ce/300^#$>£ o 

[0 0 0 7] — 75\ R I S CS07-tf^ftiOSffl 

^/xy^-« ^H^c^^^^y^jJaS^V^h^ 
[0 0 0 8] MP E G^n— ^H^fcy 
^a3^t?^^^;i/^^x^7 7 ffl^oaiS^tiV L iw 

[0 0 0 9] 

^D^'^st^cpu i±c 1 sci 

JU&R I S C§TC\ ; rnftiOV7h^x7gl^Ii 

#fc5o c 1 s csl r 1 s cs, v l 1 wmw-f? 

P^Dt7it^ **i«i*IHMr 4 yK ft^7^— v>y 
h, 7FU7'»^-K, yn?7^>^f;l/?^ 

M*»**ti**^ cn*-eas*±frfr#fcy7h , >x 

7gl^iSW t aii:^^o 

[0 0 1 0] *»BOBflStt, Se^V7h-)x7i:5 

IS) cDy^h^xr^^T-r^iStt^^a^^^^^ 
[0 0 1 1] *aWOBU©BWtt, ypt^itflsog 

®fc illf »»rt X y b a if Ott*ftXttttfflft*C cfc * 
/n- K^xTOtiJjD^rfflJ^TBjili^ll^-rs c i:T* 

[0 0 12] ££tc. *«W©BU<0B«*±, 

mcomtt ww* *t ct: 5 wait * e^a«^ fbosra* 

[0 0 13] *5effl<DtuEil6tf^^<OflfiOBWi:»T«ft 
[0 0 14] 

[0 0 15] -r-£$a3g§te, 31 1 <Q#fr-tr*y 
^S}7nSioyDi:7lti:, Si hi: 
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■fe-v»i:*«U tufSm l oyn-b-y^^iuiem 1 

f?J*t. £ 1 ©f&^-y hfcgft*^ 2 ©rfHHT'y h 

[0 0 16] tuSE^ 1 OffiHHzy h<Dfft<£tenJ^fiT£> 10 
0, 8uIES2tD^-fe^ b©d*«iI£fti:t5o MfE 
gi 1 otfo^-fe y h ©^Oi^SSti, SuIES 2 <Otft<£ 
OBfiiOfit^ftSo BufiE3I 1 ©tfMHr-y h<D*Sr 
MfESg 2 <D*&«<DKS«fc 0 JSi^«*# 

co o 1 7] mmm 1 oo^-t^ ho^t 1012^20 
as 1 exshhz *y h o**oBfitt, tneiB 2 o^©i§ 

[0 0 1 8] x-^fflSSMti. WJHS**U * 1 o 20 

•tzm2(D7 r -?mm&t. m&mzoT—fmmsiw 
tern 2 octtflifr eR^tu-r. 

CO 0 1 9] 7^?D^Dt7m r 1 s c»«** 

W-r-7/l/£> V L I W*«**fT"T*V L I W=rT 

ffitlER I S C37i:VL I WinTfcOBjf'raoe*. 
**Wt« V L I h i:t*U SufER 

I S C37tfR I S C^O-5"6-9-y;b— 

VL IWf-7;I/fr6VL IW*«*BI*aiU 1013 V 
L I Wg»TO£:x-*y htftufER I S C fr<E>f5fE V 
L lW37^Bff*8U fufEVL IWT-7;^bV 
L I Wft^73-KAmffl?nSJTV L IW3 

CO 0 2 0] tufEv-T^aya-fe^-9-ti. S6lc»«jt 
7 H F I/7E»t 5 T L B%WL, SuIEV L I 

Wf-7;^6»*IBSn5VL I WflM**iS3i"rSfc 
&0{I^£7KUX^&£>S£HcT L Bfr&HBS£R#a 

[0 0 2 1 ] BuiET^^n^n-fe-y-y-ti, S51CVLI 
WdMfr*\*NML 5IS«#j|t*Sft*VL lW»*Ol 
fti: V L I W*«*fT»»cffl»-r s RISC «ft<fr<DKj{^ 

^tcVL I W**0*7*»/fc-r»c«»*OR ISC^ so 



CO 0 2 23 taEW *n^D-fe-y9-K:i3^T, VLI 

w»«o*fT««jhLfcO. nff*«»-rsu^x>* 

yo^y-frrtSHcWU VL I Wft«*fr*±W*c«V 

l i w»«fcn»o«ff*ff 5 r i s c**Mfc»*H- 

*C£T% VL I W3TO»fP*ff±«^:«»R**ft 

CO 0 2 33 MIEVL I W-r— "77l/*5p«att>«*«Jlc 
rtM-TSo ME^»«tt^*Utt, VX^ROM, "7 

T8«Otfi« SulEV L I Wf-7;l/*IStt^ 

*yicrt»r*. BuisvL i w^— :/;M&*Rtt**y 

te, S R AMSt^ttDR AMOa-60^t3n^T»«0 
CO 0 2 4] SuIEVL IWf-7WR I S C37^ 

CO 0 2 5] 

^^D^o-t-ytM OOtt RlSC^ffll^lr 
t^RI S C rJTSB 10 6, VLI W*«©«UI*fH? 
t5VL I W37SP 1 4 0Wf-^+t7V/i 1 2 9 

CO 0 2 6] R I S C=J 7*615 1 0 ft*7i^l 
-7M0K *MMr*'y$/jx 10 7. R I S Cf^ 

hi 14, #»/h»jS:x--y H18.BS 
g&ptrL- ^ hi 19, D-hV7h7a-y H2 7A> 

CO 0 2 7] VL IW^TgPl 4 Ott. VL I WSUl^J 
h 1 0 4, VL IWf-7;U 13, VL I W 
f3-Fa-7 hi 15, NfflO*»3.r:-y h 1 2 0, 
VL I Wn-F/Xh7a-7 h 1 3 1 frE>«l£;*tt 

CO 0 2 83 ^7i7fiz^ hlOl tftSM*7 Fix 
X^Xl 0 5*C*fT'TSft^©7' Kl/X*a*t«o R 
I SC^Hfirmc«^7Fl/X/U 105WKL/ 
Xtc3*JS"rs^^*^*-v-y>'i 1 0 7fr6*^*X 
1 0 8fclR#tBS*U R I SCf3-Fa-<v hi 14 
iztSl^TR I S C^©f3- K*ff3o **3. 
^-y^^L 1 0 Hcm^-r^^WtEL^ 
zl^X) £2lis 7FUX;U13 4i:f-^Ul3 
5^T/UayhP-7 (0^H±*T) $:MT^ 

R I S Cfa-Ka-7 h 1 1 4T'<?)f3-F^i 
(iR I S CiS5ga-7 h*Jfflm^l 1 7*iiLTS»/h 
|&5:x- >y h 1 1 8^S»»»OL-«y h 1 I 9£H<D»J 
»*<?T*>ttSo 12 1 Tli V L I W370«B^7 h 1 
4 0 i: R I S ca7©8W:i— y h 1 0 6£r:fc5t/^c^ 
WLT^&4#£^LT^£fci6, SSSfcx^y hi 20 



(5) 



WfflW- 9-2 1 2 3 5 8 



[0 0 2 9] S 6lcA*tf 7*-feX**T*oft 

U 7K1/X;U 1 2 6**67*— 1 2 9 tc 

7^-fe^ECt), f-^Ul 2 8, RlSCfflf- 
1 2 1 ^ILTf~^^lSiSI^-7 hi 19 

7^— 7^>a 1 2 9tcS^-r«»-r— 

•yi/zL^X) ;^3>hD-7*^LT, 7Kb 

X/^X 1 3 9 £t— 9**7* 1 3 8£:ffll/>T. ^^D^ 

[0 0 3 0] R I S Cft^Ojlff* fc: V L I WdM*G>* 
fr*(T5fc*tfS)5M!Sft« (R I S C 
Lfci§-£\ R I S Cf3-Fa-7 hi 1 4 5 V L I 
WM^^r^- F<I# 1 4 2^ILT^7x7fa 
-7MO l^\4MSHB^*a6**. if»«ft7Kl/ 

xit»«ft7Ki/Xffl^« i 3 e^iuex^n^o 

StlTt^««i»ttjt7 KUXffl^X 1 4 l^iSLT 
F 1 1 9ftH*^6R I S Cfn-Kar 
7M 1 4'\7Hl/X«?n§ 0 VL IWft^ttR 
I S C370^ : 8U§W!|t^7 KbX^H^WOf^ 
tt^nT^D. f©7Kl/X^7^txnci:T 

v l i \nt—7)\s i i 3 izfemznri^ v l i wtfei* 

IWf-7;H 1 3ib^tOVL I WrfMtoR^ttJL&tf 

[0 0 3 1] V L I W#tf£f*M*-r:3— Ffl^f 1 4 2 £r® 
LT»«<D»^*S»fcft^7x^?-3.n^ F 1 0 lit 
V L I W**£H£flH» 1 0 3*itLTV L I WfiftWS 
:i-*y h 1 0 4 / \V L I Wfft^O#fl£##S£ LtcCt 
£fc]&-£3o V L I WgiftipJ^— v M 0 4liVL 1 
Wft**^*S*ft*WfiU R I S C37IHWOT 
1 0 9£ri§LR I S Cf3-Kaz7 F l l 4*\titt^7 
K UX/U 1 0 5 COT K I/XT^ffl Lfcffr^DUfT* 
*±2*££o R I S Cf3- F:i-*y F l l 4rtXteV 
L I Wfa- Fa-7 F l i 5rtOl/->'X^T^n 

fcif^ti, mmmt}fc$i<Drz&bR isc37io6i* 

VL IW^^Tlftt^fe, H«£VL IWJ7 

M±-«<0 * a >y ^ ^f#±-T 5Ci:m«o 
[0 0 3 2] V L I W^— 7>l 1 1 3frZ>€fri$T FUX 
ft*7HUX^ 1 0 5 07KU7Sfflt>VL IWft* 

;ui i 2^vl i wft^R^aisnSo vl iwf 

3— KrL->y h 1 1 5tiVL IW6*;U 1 1 2 0VL 
IW^VL F 1 0 4fr6VL I 

w^f3-Fe®]i§i i i^iiLT^6nr<^g 

fclCx=i-KU VL I WWSCo.--y h»J» 
fl*| 1 1 6 3riILTVL I W^n" *y F l 2 0£fcti 
R I S 1 0 6 0ia«»^-'y F 1 1 9^§h 



'hWu&3-~v F l l 8 0*tt-rft©*Jffl*M5Ufc:{T5o 
V L I WifcJM-y M 20 F. » 

% V hx DSP (Digital Signal Proce 
ssor:W*tf«ft»JI) HOSIS^-^hTfeSo 0 1 
£ (ig^Iar *y h flgUKC l/^X?7 7^;l/*Jtoa 

-^AXl 2 3*iILTtrfrn*o VL IW^t^^ 
U7'^-bX^3b^$nTV>fc^ > VLIWd-F/ 
10 XF7^'7 F 1 3 1 ^f-^t7Vi 1 2 9lC*fL 
7KUX;Ul2 5i:f-^U13 0, VLlWif 
-^AXl 2 4%ffl^T7^X^4tSo 
[0 0 3 3] V L I WftWiaLT«<i^JiA*7 
FUX/U1 OS^iLTVL I WiEftWffi^y h 1 

XAX13 207Fl/X^VLI W^—^/I/SIWM- 1 
3 3^T3lLTV L I W^-^;b 1 1 3^6VL I W*M* 

^si^ajsnso ^m^nrcVL iwwiio^ 

^tT&Z C ^^t^73- F*^A/C^£Jt^V L I 
20 Wf3- F^L-^y Hl5tfVLI W»^tfTtt»«« 
1 1 O^ILTVL I WgiWy^rL— *y F 1 0 4 tc V L 
I W**WO*T*»l6**o V L I Wf8H^lfT#ffifI 

4§1 1 OtciiVL I W**®*7©4ftfc#J?>iMK fifltt 

nov l i w^nmcKe^#^sit^t>a*i^n 

& G V L I WiEftWffiaL- ^ F 1 0 4 V L I W1SM*5U 
O^T^SttT V L I Wfe^7f§ 1 0 2 £ R I S C 
^Tfflfflmm 0 9£riILVL IW*«OS7**«7 
x^^OL-^y MOlkRIS Cf3- F^.— ^ F 1 1 
4-\Ex, R I S Cft^tC*»-rSo 
30 [0 0 3 4] -Tftto-fe. R I S CfStffrOHmc&R I S 
C37 10 6*ffll\ V L I Wft^OHfTlCttV L I W 
37 1 4 0*ffl^S o V L I W37 1 4 0OS6ff7?tt*f 

MtcR i s Cfffr^iciiinL/cVL iw^om^ 

fcL<fcM#SOT FUX^MSh'JjfffcU VLI 
W^EM^a-^h l 0 Aft-Wru-fu-bvVft 
V L I Wf-M 1 1 3 frSARKV L I W 
<M**VL IWf^l 1 S'stt^W-To VLIW^ 

^itfm 8aa*R i sc^9j^«»-rso osov 
40 113 tcfefc^r* c £ ic cfc o *a«ff v 

L I Wft^T'^J-rZC £&*Jfe£%iZ 0 *f-f } \,—^ y 
{fc"f V L I W§84fl^^^Dyn 

wsris c*«5>j*E«-rscifc-pi:ifttt<Dai*tf 

[0035] £rzffinmmjimmwmT*&*). »ov 
l i w*m**«5 * 5 4«aft»fiF*^B"pav^a*»c: 

«rtK*H»U>?X*©tt!8JCcfcO. VLIW37H0 
<DfftfE*#itU RISC 37 1 0 6<0#T*ra{^*f77 
so CfcfepJfi6T*fc£ 0 ffi^R I S C37 1 0 6©»fW^ 
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ST'ftt^fCtiR I SC371 0 6<D®jff£:<¥±U 
V L I Wn7 1 4 OO^Tftff-rsChfepISgTfeSo 
[0 0 3 6] R I S C^OHfT^KlVL I W 

VL I WdM**fi*lcR ISCD710 6 0«I 

SSo 

[0 0 3 7] V L I WBIWSazy H0 4ti, V L 
I WfSr^JIfi^ tcHtr^OV L I Wf8MM><V L I 

^(r^TatcaMB-rs^oR i sc^tft^tt^^ 

1 0 2 £R I S C^TUmm^ 1 0 9£rjSLTR I s c 
^VL I W^OMWHfTO*JW<oa»?^»Ite1?* 

So 

[0 0 3 8] V L I Wf-7;b 1 1 3tCiiVX^RO 
M, EPROM (*«ftW#ii*JK^«?fi*©^»56tt 

. eeprom praia 

U) , y^yiy^^fV (77r>iEE 
PROM) , FR AM (aBHtt^lO 
^'Jfc. DRAM Wtvv^RAM) , SRAM 

So »*»*Rl*i** ; e , J* PMEEPROM, 7^ 
F R A M, DRAM. SRAMf» 

fcJ§** v l i wf-y;i/f-^^x 1 2 2^ILT 
fl6T6*o ctUc^oT, VL I Wftf^lcSfrWteV 

l i \NT-7)is*isxTixizmm&mmc-?zc ttfr* 

fSo SfcVL I h 1 0 4rt^£SU 

T*^S 0 DR AMIi^tyjR?* 1 
ISiS^n, SRAMti^€>JIf3bMlXli6ltDh7 
>^X*T*#fi8SttS;te«>* DRAMSffl^C^TV 
L I Wf-7WS R AM*ffl^*cfc9/J>£<T**o 
^2tctiH l JcftSv^^p^n-fey^oafJBflWjb^S 
nS Q B2T*« RISCD7106i:VLI W^7 1 
4 0OU^X**2±aic}#oya— ^;l/U^^S<DT 

* 1 0 0 ©SMNctiB— OfB^ftfffll^nT^ 

So 

[0 0 3 9] BSfcfc*. VL IWM^iCi:»3VL I 

w*m*#r i s c^t^n^nn-r^m^(o^^^> 

[0 0 4 0] V L I WSMfc^t-i RISC &<$(D 1 O 
T*, RISCft^K 2, 3 £I^HICR I S C^T 1 0 
6TvW^Y>fflSTH?7^nSo IE§5 0 1.5 0 
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4, 5 0 6, 5 0 7BW^^7^V7f-^L 

fr, M(i^^U7^X, WtiltMOXf-^I 
-To VLIWft^K 2, 3te, VLIW371 

4 0Tv^y^^>jaSTHtT^nSo IE*§5 0 2, 5 
0 3, 5 0 5(^^W77>fVXf-^LTl> 
So /W^>OVL VD, VE, VM, VWtt* 

10 [ 0 0 4 1 ] V L I VJW&$ti*fr ^)VLI 1 ^ 3 

7^y5 0 2^^;MA^r^t^o VLIWft^ 
2J£t»<0V L I Wffrfrtf V L I W*^HfT»0«»JfeO 
RISC *«kttflptt^4V>«*, V L I Wfft^r 2 COM 
ff 5 0 3 ^ R I S C ifo* l Oftfr 5 0 4&&9Hfoft?C 
fc#RrtlTfc£o VLIW^3OHft5 0 5^RIS 
C«*2 0*ff5 0 6 fcttMfcBflFT*, VLIWft^ 

R I S CdM*3©!tfT5 0 7^tTt?nSo 
20 [0 0 4 2] V I Xf-vtV L I Wf-7;1/A^"i^ 
tti^nSVL I W^tOa- K«M*Offil*H 5 OTK:^ 
■To VL I W**K:tta»0»[I|[S**JWr*fc«>03 
-Ktf 1 ^i*cintt^ 0 COVLIW^O 
tfe^gte 1 2S\£y hsJcWi 2 5 6ti7 h<D@SfiT*£ 

So t^§5 o stiVL i wsirki ^sijaj-rsfctoo^ 

>f-;l/h\ 5 0 914VL I W8t*gg2«:»JfflI'r«fc«>0 

•7>r-;i/H. 5 i Qim&&mm*mm-?z>rztt><Dy<< 

-;bh\ 5 1 ltt»B/J«^«»«*»JWrs^«)07 
^ — ;l/h\ 5 1 2ttV L I Wft^O^T^OffiOltW 

5 0 8. 5 0 9, 5 1 0. 5 1 1 , 5 1 2©^07^ 
-;I/Ktt3 2^7 hlt% 5 130*^3-F, 514 

55 1 6^V-Xl/^X^2, 5 170fXf^^-S/ 
3>U> ? X^^:HOSJ^^T^nTV^So C(D^3- 
K*VL I Wx^i — 5?£p J rz2 — K Is&iMW&ttMW't' 

So 

[0 0 4 3] 

syo-fe^itP^Ol&^^JOM^S^fthLT, ^o-tr 
40 ^ -**«J 0 Sx. S «>0»«#^ L < ItftJZT K 
SH^O^^hU^tLTfflv^TV^So ifiOT'n-tr 
v +J- 1 S 2 <D? u -b *y *«J 0 If * Si§£\ 

§5 l oyn-b^+fSb<(im2(D7 p n-{r^-9'0^^^^ 
cD^o -fe >y jtff **J W-T S v X * 7n -t: *y 

£3:9, 3^X1/- y^n-b-yitii^So "^X* 

m^Sci:(ipJ^TSSo 

[0 0 4 4] vx*:/n^y-*fr£Xlx— ^P-fey^ 
so 'slMWfcofcSL XU— ^ya-byltOBfWawa 



(7) 



KBB¥9-2 12 3 5 8 



11 

Is- 7 -f u -fe y It fe L < ti v X £ -fe >y 

WBfr £ C £ T*M#Hc 2 oo^o -fe *y -9-*»flF*** C 

[0 0 4 5] H6tcti, *»M*fiJfflLrci/X-rAO^ 
ftH*^«tl5o 6 0 1 (i 1 ttffil/HiJfifitW):? U V b 

:7W 6 1 1, CD-ROM6 1 2. 1 
5, LCD6 18, 4?— F*:/y>#WOJB2lr>< 

•9-6 0 2, ^o{f7i.5*»tttSROM6 0 8, 7*— 
*Jf>^njf^A*1S3W"rSS R AM6 0 9. DRAM6 
1 4M*S DRAM6 1 4. g^ffl®®"?— 
t53^77-f7^ffl7l/-^7776 1 0, C 
D-R0M*WitSCD-R0Mf3-^6 1 3, fcT 
f t * ^ 7«]a!t § e f 1 3 > h n-7 6 1 6, 7&H 
S^SB (LCD) *$Wr£LCD3>bn-^6 1 
9, F*yy V^H0^21-r/^X6 2 0*S«J 

»tSiaf^^X3>ho-7 6 2 1 mtfi'X'rl*^ 

x6 0 7K:^nTi^nn/>5o 

[0 0 4 6] 0 2«. 

Jfo7o-fe'y+M (6 0 3) »2 0M-fe7h*» 
O^D-fe7^2 (6 0 5) *>&«jSE«nT*5 0. 

^6 0 4lc£9:/ofeytr2tf:/n-try+J- l fcftJWr 
£ c 0 2tt3*jcy9^7-r ^X, MP E 

£<DT\ (j£*OJ:'5 4lfffl^N-F'>x7'IsIK*^Sa 
[0 0 4 7] B7Di, H6 0yp-fc!7+>'6 0 2£r-0 

tiU^>^r— ;l/F»tB*fflv^Ti/^«>*^X^»y^^ 

coyv^^y^ti. rom 6 
08^ram6 0 9aHo^*y*^sns<iht>fe 

[0048] y^v-f<o-?u*>yV7 o nt. mico 

»**-;h*J$oyD-b7tl (7 0 8) S2^ 
^fe>y b£:J£-3:/D-fe-y+r2 (7 11), ***-y 
JSZi£fl« »n-y*/<;l/X56£0» (CP 
G) 7 14. AtH^lHlSS (I/O) 7 1 59^6*«* 

[0 0 4 9] 7 P at7^1 (7 0 8) tZfn*>vV2 
(7 11) li l 6tr*ybS^Sift^<QR 

I S C7a-fe<y-*£: 6 4 If v HSfi^OV L I W7 
D-b-y-9-0«***>**, 3 2 fcf <y H£«ft^©R I 
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SCyn'b'yn 1 2 8e7hISSft*OVL IW7 9 
D-byfOfi^to^ 6 4 tf hBSfift^R I 
S C-fu^y^h 2 5 6lf7 Hg«f»*OV L I 
a-fe->*Htf**o coa»^T*(i/o-b7D- 1 t 

a-fe>y+M (7 0 8) tfRISCyo-byU' (Hi OR 
ISC37106), -fey It 2 (7 1 DtfVLI 
Wyo-fey+J* (BIOVLI W37 1 4 0) T*&**& 

10 [0 0 5 0] yu-fe-y+J- 1 (7 0 8) tt<W7i7fa 
-7MOK dM**+ 7'>il0 7, R I S Cf^- 
Fi-yUM, loS/-cliSa^S^-7h7 0 
4, RISCD-hVXh7a-7H2 7^5««? 
ft. rtgP>*X7 0 2£<fc DSMKStlT^S. ft^7i7 
^OL--y h 1 0 1 jSMM^-wS/h 1 0 7fr&fi^*R 
^ffiU ^^^mi/c^^R I SCf3-Ka-7 
b 1 1 4TMU gSWux-y b 7 0 4*<»ftU 
>J 7^-tXWS^^tio- K/X h 7^-7 b 1 2 
7#j£B!rr£o iSS^.-y b 7 0 4fctt**J.- V K 

20 »»SWa-7h, »»/J«jfi3.-y K RfcW:xx-y 

^ft^OR^ii^tt^X 7 0 9 4ffl^T, ^X3Vb 
D-;l/a^7h7 1 2^bfft)tiS e RISC o— F/ 
Xh7^7 b 1 2 7tt^X7 0 S^rffll^T-x— 
*y~>n 1 2 9&cT^-feX£:fT-5o X— ^^yv'a 1 2 
9^<D7—$<0^K)&fyte>^^yYu— ;l/^L— *y b 7 
1 2 S^X 7 0 7 ^rffl^Tfrbft^o 
[0 0 5 1] :7n-fe*yU-2 (7 1 1) ttVL I W&ttttl 
30 ^OL" *y hl04, V L I 113, V L I W 

f^-Ka-7 b 115. 1 ^%rzl±m$L<DWiW^—*y 
b 7 0 4. VLIWn-KXh7a-7M3U^i 
fi££ft. fi«^X7 0 2tc*»)S8cSnTU^o VLI 
WgiliJSa-7 h!04^6VLI Wffa^<Dj£ffijtffr 
fr£ V L I Wf-7il/ 1 13iOVLI W*«*»t 
^£H2ft, VLIWf3-Fa-7hl 1 5Tft^*W 
ffUftJts.-? b7 0 4*WEU ^€U7^-tX^ 
g&if^ten— F/XbT^.— -y b 1 3 ltffifttSo 
VL IWf-7;H 1 3tC^"7X^ROM^77 7yj. 

40 *^y££©^»fgtt**yxtis r am^dr am& 
HOSSft^^UtfffifflSnSo VLIWf-7;l/ttf 
7yW:SStSci:fe$^ fiDl^cti/Unyh 
D-;l/rL-»y b*iiLT^S|5^6VL I W*M*DK#tfJ 
L^fTtttotiSo mw^-v b 7 0 4ldiiIa-7 
b. gMS^-7h, Sl«,§az7h, 

7h, dd s p»Ho8i»a-7 htfi^nso stem 

b*Mftffl#0»^fcfc3o VLI WD 
-H/Xh7a-7 hi 31 ti^X7 0 6£^T*r- 
if+'VyS'a. 1 2 9lcr^-feX£:?TOo 
so [0 0 5 2] ;U3>ha-;l/a-7 b 7 1 2ii^X7 
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1 3*ffll^T 1/071 StCT^-trX^fT'Po I /0 
7 1 5tt7FUX«*7 1 7, -r-£(1^7 1 6*ffll/^ 
T^^^^i:O-r-^(O^0i:0^fT5o ^X7 1 3 

latmm'e ;U7 1 0f^g^n^ci:tS5 o 

2:fcrtS&<D*n*y*teC PG 7 1 4lc£oT^2n 
[0 0 5 3] 7n-t7-!tl (7 0 8) t^o-b7lf2 

(711) t(Dh^f£<D^ y$—7 x-r x^Sfj^Jfi^ 

(Xti^X) 7 0 3^rffll/>T?Tt>n^o 

[0 0 5 4] ^7C0cta^7 P P-b^-9- 1 i:yo-tr^1t 2 10 

[0055] m8izi±*&wic&z{\k(DmmBmT*&z> 

V^^D^Vtf^L — ^ 8 0 0O7D7^^n§o 

v^^DH^tf^-^8 0 0ti^<*Sig^n-trX^t5 

[0 0 5 6] T-T ^a^^lf oi — ^ 8 0 Oti, SlO/ 
D-b^80K ^2 0^n-tr^-9-8 0 2, ^1 
U 8 0 3. S2O^ : 6 , J 8 0 4, ^P-fe7 
^805, 7KUX;U806, f-^/U8 0 7, S 
TS^X$m3L~V h 8 0 8^« o 

[0 0 5 7] Si 07nt7t8 OUiRIS Ci^n 
-tr<y-*T\ 1 6 bSSS^^UfT^ &7n-tr «y +T 
T'&£ 0 S20:/n^y^8 0 2l£V L I W^cD^n-tr 30 
-y+fT. 6 4 If ^y hfi^^HfT-r^yp-tr^^-efe 
§0 35 1 0^7^8 0 1 tm2<DZfu^y^S0 2 
^O^M Oft^-tz*yK tft^:7*--^y h^te:/ 
n^^^vy^e^;!/^) teg&£ 0 8lWty803 

A) #*&*fi£n3 0 3I2£)^U 8 0 4 Steffi 2 <D 7a 

-fe^y-^8 0 2tfH<T2n£lft^ (/a^W 

n^o SlO^^rU 80 3Stfm2CD^^U 8 0 4ti^F 

s^tto^^uxiiiffStt^^^uT^fig^n^o mi 

tO^^rU 8 0 3 tmZCD^'eV 8 0 4 £:g£l#X. Rjfgfc 40 
-T&fc^ g 1 f0^t7 h^^f:7'Dy7A^l2 

n-fc*y+K7)VL IWf-7;H 1 3 T*{£ffi£n£ £>Oh 
[0 0 5 8] 09O^^U'777 p t:^t«i:^^loy 
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te, ^ 1 60^o-tr^y»t8 0 m2v^i^2(DyD-t»yHt8 
0 2O7KU^±^SS o S§ 1 O^^eU 8 0 3lzli 

[0 0 5 9] ^o-tr^y -9-^3 0 §^-0^8 0 5 U\ SlO 
•^D-fe^y+l-8 0 1 ^H^m2<OZfxn^y^S 0 2 CO 7" K 

u^i^VS 0 1 *^ 1 (D*^V 8 0 3£rT^-trX*T£ii 

fx[Hll88 0 5t:AM5o 7 p a-b-y^0#x.[e3^8 
0 5(^lW^iJ 8 0 3O7^XMS^:7Kl/X 

<y+rs 0 2fcftm&znrz&i$cDMtt(D^±w&mmn 
t><t(orcft<Dtuy?&±cDrzftcDmmm^8 1 o*m 

^-T£o -7?. S20ya^7f 8 0 2#fg2<0^U 
8 0 4 7 KUXfi^SWfl^- 

8 1 3£yo-fc*y-^S$f;*_[p]g§8 0 S^A^t^o f 
zHzy-V-V)r)W?L®&8 0 5 tegl 2 W^tX 
^g&y FUX{i^^^JMI^-^r{I^8 0 9 iz&ti 

tcib(Dmmm^8 1 l^m^-r^o yn-b^sisif*- 

(US§8 0 5tc£oT. §1 1 cD^D-tr-y-tf-hS^oyn-t: 
^y-9-^ffiWtciifl^-r^o 

[0 0 6 0] Si ^Dt7^8 0 1^1 (D-fuy^i 

^^T^2^yn-tr»y^^yn^A®^^-rTH 
l/X^nct^aot, S2^Dt7ft^2 
^Dt7^^n?7A^irTf5o £;Tc. 3I2<D 
-fu -fc -y 2 oyn-tr -y IfO^o ^ A^D+OM 
1 tD^n 4z 7 -toy □ y" 7 ^^1" 7 K 

[0 0 6 l ] 7u+zvVWK)WZ\E\&8 0 Sf^tC 

Iz £ t> 0 9 ic Jr. L ^ U *^ >y ^ti ffi M -T £ c £ # T# 

[0 0 6 2] CftlCcfcoT, ^M^S4^yny-7 

1 OOT^ ^ D □ > tfa-^ T'Uff T' 
o -b v Wfu 9 =7 2*m&kfr 6 B« £ nfc V 7 * h * 

[0 0 6 3] Sfc, lift Lftv^o-b»y avt* 
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CO 0 6 4] mi <D7uliyV8 0 1 k§f 2 -y 
8 0 2Q*^filitt«W}S^fc«>. ftftf3- 

3XtefI2Q^D 8 0 4<?)§l^<t§C^^T' 
[0 06 5] *5BBiDliflW»l5ffifc £ *3 . 7h© 

[0 0 6 6] Stc-fvlzvVmTmWz-- v 

[0 0 6 7] S4Sfr&-b7 h^oya-fey^^v 
^ >y ytc jK L «\ :/n -b *y *Bia«©.lSiSf t 

[0 0 6 8] »ff*fc*3«ft«Ul3W*2WTa<ftofcl: 
* 1 O0^n-b>y*©l!iflF*^±lc±4{>. SiJ<D;/a-fc:>y 
•9- TMfcfcfc -tr *y * k l«lflMI<D JttS* 2 -£ £ C k £ 

[0069] c^aoT, (1) v^h^xrtese* 

k5?±S&14*ffio*:2:i: 1 G I P S (Giga Instruct! 
ons Per Second) , 1 0 G O P S (Giga Operation 

s Per Second) <Oi5ttflB*HSlT£ So (2) K?F<D 
V7 b WOSST'S F;I/">i7«»OttH6* 1 ffifp] 
±T*#* 0 (3) jKH/^yj^r-^a^fecltlSTtO 
ft^-b^hOS*TfP«T*ao (4) 

[0 0 7 0] W±*5W8#Ju < J:oTft«nrcS5W*ilfifi 

fcf* H 107-f>oya-by»m R I 
SUkVL I W3TO«K«ktt3R7JT*ttfflT#/2:*^ 
H 2 ©7^ ^uyn^7^i -5 icffiJi £-£T fe ti\t\ 
i2T1in-K/Xb7a-7 h204RISCrrrk 
VL I W37kO«*lCLft**tLfttf, n-F/X 

loyp-b7t*R I S CS:/o-fe-y*J\ ^2©yDt 
7t^VL I W§ayab*y^T*et$Lfc#. 40 

RISCii:RISCI, RISCSIkCIS 
CS, CISCS^CISCE CISCS^VLIW 
SI, VL I WSftVL I Wifoyn-b^^ffl^Tt 
flV\, Sfc, R I S C^a-fe^-y-kVL I W^D-tr-y-9- 
kOft^fi* 1 6 tT*y hk6 4 fcfy K 3 2l£yhkl 
2 8t£-yK 6 4\£vh£ 2 5 6\£vht<r)m*tto 
[0 0 7 1] 
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[0 0 7 2] t4t)%, BeSEOV7h«>x7 > *^fT-rS 
^loyn-fe^y^k. iL^7-tfW+©y7h , > 
xz^rHfi : *rs^2 0^ p o-b'y9-k^U, SlO^n 
*-y*tfJB2 0^n^-y*fcjEtt**HJSilk*<T#* 
<DT% fie*OV7h»>xTkSJfttt*«*Lfttf6. m 

■r**ttttftyo-b-y**ii«-r*iik*«-e#*o 

[0 0 7 3] 2oo^o-by*rta50«iS^k^tf«»: 
x~-y F^:k*tt*{t-r5Ck^J:0> A-K9X70 

i«n*»*T*atti8*iist-r»ck««'P**o 

[0 0 7 4] 2O0^n-b-y9-*3fiMfc»{tS-a:a«^ 
[0iaOfBm&itteJl] 

[0 1] DOHSEJB!Rfc««v>f ^aya-b 

[02] iin:^^^n/D^7W^J07o 

[03] 0lM02OW^D/D-t!7^OVL IW 

[04] ilMi2©TY^D/o-i27-9-^TLB^ 
ffliWV L I W£l(tt3£M?&l¥fflBI. 
[0 5] VL I W«^Ht»O^W^7^ VO***:* 

[0 6] *aWfcfltS^^D^n-b'y-9-*ffIfflUfcS/ 

[07] 7yf7^D-b7W07^io 

[08] *wic««ioa»«ww>P3y 

[09] i80V^^P3yif2-^(?)^^ l JV7yc 
[flF^Olft0J3] 

1 0 0 vY^a7 p ot7t 
1 0 1 M7iyfa-7> 
10 2 V L I W^7i§ 
10 3 V L I W*iMMSffl« 
10 4 V L I WSHS&*iJ^^i— y h 
1 0 5, 1 3 2 auT^T 7 FUX/U 
10 6 RISC 37* 
1 0 7 fr^** <y >a 
1 0 8 

109 r i s cnT$u®tfl^ 

110 v l i vj^mmmm^ 

111 V L I W^fP- Ffi»rfi*f 

112 V L I WrfM^X 

113 V L I Wf-7;V 

114 R I S CnWP-KaZ7 h 

115 V L I W^fP- Ka-7 h 

116 V L I WiHW^x*y FSJ»«^ 

117 R I S C^g^x-y hMflME^ 
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1 1 8 
1 1 9 
1 2 0 
1 2 1 
1 2 2 
1 2 3 
1 2 4 
1 2 5. 
1 2 1 
1 2 8. 
1 2 9 
1 3 1 
1 3 3 
13 4. 
1 3 5, 
13 6, 
1 3 7 
1 4 0 

1 4 2 

2 0 0 
2 0 1 
2 0 2 
2 0 3 

2 0 4 
2 0 5 

2 0 6 

3 0 1 
3 0 2 
3 0 3 
3 0 4 
3 0 5 
3 0 6 
3 0 7 
3 0 8 
3 0 9 
3 1 0 
3 1 1 
3 1 2 
3 1 3 
3 1 4 
3 1 5 
3 1 6 

3 1 7 

4 0 1 
4 0 2 

4 0 3 

5 0 1 
5 0 2 
5 0 3 



V L I VJmW3.-V h 
R I S Cffl-r— *>^X 

V L I Wf- £'*X 

VL IW^f-^/U 
1 2 6 

R I S CD-K/Xh7a-7 h 
1 3 0 

V L I h 

V L I Wx-^bSWfl^ 
1 3 9 7K1/X/U 

1 3 8 -r— £>^X 

1 4 1 »«jfe7Kl/Xffl^X 



VL I W37 

V L I WiMft**^— Fd^ 

v^f ^nyn-try+t 20 

glga - v y t Uisx 9 y t << M&<r» *x 
n-fVXh7a-7 h 

VL IW37ffi^o?7A* , »'? 

. 30 

7HUX7 7f 

V L I W«r— ^;l/tS*fl^^U 

V L I WnTSfcHBU^X* 

V L I WigfOT^lelgg 

V L I Wlgaz>y hMVlBlB 

V L I W»tt*ffJpJS@K 

R I S 0378^0^7^-)^ 

7Hl/X^777(TLB) 

v l i wenffisMifMi^ 

fr^T F UX (}*17 K UX) 

V L I W^^^O'Wy^V 

V L I WtfM* 1 

V L I W^2 50 



RISC fft^ 1 

V L I W*M*3 
R I S CfSH*2 
R I S CdH*3 

vl iwWJ*»i*J»:7-f-;i/K 

V L I WSWS 2 ©JIB? -r -;b F 

»n^9LMMw»»my * f 

VL IW<rt*73-H 

V-Xl/^X^ 1 
V-Xl/v/X^ 2 

f-rxf^-^a >u^x£ 

vX-xA 

^0^7^ 

^^7^2 

i/XxiA^X 
ROM 
RAM 

3 Rftif^ vy* ?xmy\s-i±^v y t 

CD-ROM 
CD-ROMf^* 
DRAM 
tf ^ 

SDRAM 
LCD 

LCDnyhn-7 

F^U >**HJS2I-r'WX 
Hifl^ W X 3 > h n — -5 

rtgp^x 

DSPftH) 

7 0 5 ^Pt7^ 1 fc7-^ty>aH^X 

7 0 6 h-r— ^+t7^>affl^X 

7 0 7 -r— ^^y^^X^y ho— ;l/OL- >y h 
fH<D/*X 

7 0 8 T/o-fe*v*l (RISCyo^!7^) 

^t7'>a^^X3VhD-;l/a-7 MH 



5 0 4 
5 0 5 
5 0 6 
5 0 7 
5 0 8 
5 0 9 
5 1 0 
5 1 1 
5 1 2 
5 1 3 
5 1 4 
5 1 5 
5 1 6 

5 1 7 

6 0 1 
6 0 2 
6 0 3 
6 0 4 
6 0 5 
6 0 6 
6 0 7 
6 0 8 
6 0 9 
6 1 0 
6 1 1 
6 1 2 
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